
A Primary schools

Supplementary Note 1: School types
Below we describe the four different school types included in our model: (i) primary schools, (ii) lower secondary schools, (iii)
upper secondary schools, and (iv) secondary schools. These four school types accommodate 955 576 out of a total of 1 113 673
or 85.8% of students in Austria, as of the Austrian school statistic 2017/18 (1). The school types not included in our model
are characterized by their small number of schools per type and complexity of organisation. These school types include for
example specialized sports schools, private schools and foreign schools.

A. Primary schools. Austrian primary schools are compulsory for children above the age of 6 and offer education according
to ISCED level 1. Austrian primary schools have 4 levels, therefore students in Austrian primary schools are typically aged
between 6 and 10. According to the Austrian education statistics of the year 2017/18 (1), there are 3033 Primary schools with
a total of 18,245 classes and 339,382 students in Austria. Therefore the average Austrian primary school has 8 classes with 19
students each, corresponding to two classes per level.
About 50% of primary schools in Austria offer full-day-care and about 25% of students in primary schools participate in full-
day-care (2). Full-day-care is organised in two different models: integrated and separated. In the separated model, teaching
ends after 4-5 hours every day and is followed by supervised lunch, work on homework and other activities for another 3-4
hours. Since usually not all students of a school participate in the full-day-care in the separated model, classes are broken
up after the teaching part of the day and students are re-distributed into a number of groups that is usually smaller than the
number of classes the school has. In the integrated model, teaching is intertwined with other activities and supervised work on
homework. In this model, all students participate in the full-day-care and classes are not broken up. Of the schools that offer
full-day-care, 95% run the separated model (3). To approximate these numbers, we assume that 50% of schools in our primary
school ensemble offer full-day-care in which 50% of the children in these schools participate, respectively. We only model
separated full-day-care, since this corresponds to the vast majority of Austrian primary schools. For afternoon supervision,
students are re-organised into groups of the same size as the morning classes by randomly selecting 50% of the total number of
students and randomly assigning them to M groups, where M=N/2 and N is the number of classes (4 in the case of the average
primary school).
According to the syllabus (4) for Austrian primary schools, Austrian kids spend between 20 and 25 hours at school every week.
Out of this total amount of hours, 11 hours are spent learning primary subjects (reading, writing, math, information retrieval),
the other hours are spent learning minor subjects (sports, religion, creative subjects). We approximate this syllabus in the
following way: Children in our simulated primary schools spend 20 hours / week or 4 hours / day at school. Every day, the
first two hours are allotted to learning primary subjects, whereas the rest of the day is alloted to secondary subjects. Primary
subjects are all taught by a single teacher for every class, respectively ("class teacher"), whereas secondary subjects are taught
by different teachers.
According to the financing regulations for Austrian primary schools (2), 1.5 teachers per class are financed in Austrian schools.
Nevertheless, this number does not include staff needed for additional offers such as full-day-care, language classes or religion
classes. According to the Austrian school statistics 2017/18, the total number of teachers in primary schools was 33050,
whereas the number of classes was (1) 18245, yielding an average of 1.81 teachers per class. Unfortunately, this number cannot
be stratified for schools with and without full-day-care. This number also only reflects the number of full-time equivalents
alloted for teaching and not the true number of persons that are involved in teaching, which might be higher if a share of
teachers only works part-time. According to the structured interview we conducted with a director of a primary school offering
full-day-care, the number of teachers was 14 for a school with 6 classes, yielding an average of 2.3 teachers per class. Since
the primary school we interviewed offered full-day-care organised into 4 afternoon supervision groups, this number included
personnel to supervise students in the afternoon.
To approximate this situation, we model schools without full-day-care to have 1.5 teachers per class, and each teacher has
contact to a total of two different classes (every day, but also over the course of the week). The low number of classes reflects
the fact that teaching in primary schools is still largely organized around a focal class teacher that teaches the same class for
extended periods of time in several primary subjects. We model schools with full-day-care to have 2 teachers per class, where
each teacher still has contact to a total of two different classes, and half of the teachers supervise an afternoon care group in
addition to teaching. This is also consistent with the information we received in our interview of a primary school director,
about the number of different classes a teacher sees.
A visualization of the contact network of an average Austrian primary school with daycare is schown in the main manuscript,
Figure 2. A.

B. Lower secondary schools. Lower secondary schools offer education according to ISCED level 2 and teach children aged
11 to 14. In Austria, there are two main school types that offer this type of education: (i) "Sonderschule" (special needs school)
with 292 schools, 1626 classes and 14815 students (1, 5) and (ii) "Mittelschule" (middle school) with 1178 schools, 10458
classes and 207943 students (1, 6). We note that for the type "Mittelschule" the numbers that are reported in the latest statistics
from the year 2017/18 for the types "Hauptschule" (47 schools) and "Neue Mittelschule" (1131 schools) were combined, since
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the Hauptschule was phased out by September 2020 and replaced by the Mittelschule. Another school type that offers ISCED
level 2 education in Austria is the "AHS Unterstufe" (281 schools, 4901 classes, 119591 students), which usually is combined
with an "AHS Oberstufe" that offers ISCED level 3 education. These combined schools are modelled separately and described
below in Section D. We therefore model the average lower secondary school as having (1626 + 10458)/(292 + 1178) = 8
classes with (14815+207943)/(1626+10458) = 18 students per class.
Similar to primary schools, in these school types about 50% of schools offer daycare (2) for children in the afternoons: in the
Mittelschule 18% of the children participate in daycare and in the Sonderschule 28% of the children participate in daycare. The
average weighted by the number of classes in each school type results in 19% of children participating in daycare. Therefore
in the schools that do offer daycare, on average 38% of the students participate in daycare (a bit less than in primary schools,
where the ratio is 50%). Similar to primary schools, the vast majority of these schools run the separated model and we model
the daycare similarly. We therefore model these schools similarly to schools offering primary education when it comes to
daycare: We construct an ensemble of schools where 50% of schools offer daycare. In the schools that do offer daycare, 38%
of students are randomly selected and assigned to M daycare supervision groups, where M = N/2 and N is the number of
classes the school has (4 in the case of the average lower secondary school).
According to the syllabus, students in the Mittelschule spend an average of 30 hours per week, or 6 hours per day at school (7).
The syllabus includes on average 12 different subjects per school year (some subjects are not taught in all years). According to
the syllabus of the Sonderschule, children spend a bit less time (on average 28 hours per week) in these schools (8), the number
of subjects is the same as in the other lower secondary school types.
The number of teachers per class in lower secondary schools is higher than in primary schools, since there are more subjects
and no dedicated class teachers anymore (1). Sonderschulen have the highest number of teachers per class (3.4) followed
by Mittelschulen (2.8). The average number of teachers per class in lower secondary education (weighted by the number of
classes) is 2.87. Among the schools we interviewed, there were two MS, one with 15 classes, 36 teachers (excluding daycare
personnel) and 2.4 teachers per class, and one with 16 classes, 50 teachers (including daycare personnel) and 3.1 teachers per
class. Both of these schools offered daycare. Unfortunately, we cannot differentiate between schools that offer daycare and
schools that do not in the Austria-wide statistics for the number of teachers per class in lower secondary schools. Given the
average number of teachers per class for all lower secondary schools (with and without daycare) and our interviews, we think
it is warranted to assume lower secondary schools with daycare employ 3 teachers per class, whereas schools without daycare
employ 2.5 teachers per class.
For the school type Mittelschule, team-teaching has become the norm in Austria. This means that for the majority of classes
(according to our interviews 4/6 to 5/6 of lessons), two teachers are present during a lesson. This obviously introduces additional
contacts between the teachers that teach lessons together. In Sonderschulen it is also customary to have additional supporting
personnel present to support students with special needs. We therefore model schools that teach lower secondary levels to have
a large share of team-teaching: for schools without daycare, 4 out of 6 lessons every day are team-taught lessons. For schools
with daycare, 5 out of 6 lessons every day are team-taught lessons.

C. Upper secondary schools. Upper secondary schools offer education according to ISCED level 3 and teach children aged
15 to 18. In Austria, there are a two main types of schools that offer ISCED level 3 education: (i) "Oberstufenrealgymnasium"
(upper secondary school) with 114 schools, 1183 classes and 26211 students (1, 9) and (ii) "Berufsbildende mittlere & höhere
Schule" (vocational school) with 734 schools, 8042 classes and 187592 students (1, 10). There is also the "AHS Oberstufe",
which offers ISCED level 3 education in combination with the AHS Unterstufe (level 2 education) which is modelled separately
and described below in Section D. In addition, there are the "polytechnischen Schulen", which only offer education for the 9th
grade (students aged 15). There are a total of 237 polytechnische Schulen with 764 classes and 15309 students. Compared
to the other two school types, only a minor share of students aged 15-18 attend these schools (7%). We therefore chose to not
model this school type separately.
Following the school types that we want to model for upper secondary education, the average school offering upper secondary
education has (1183+8042)/(114+734) = 10 classes (rounded down from 10.9 to achieve an even number of classes, needed
for modeling), and (26211+187592)/(1183+8042) = 23 students per class.
None of the upper secondary education school types offer any daycare in the afternoon after lessons end.
Oberstufenrealgymnasien have the same syllabus as the AHS Oberstufe and are in general similar to the AHS Oberstufe.
The only difference is that these schools do not offer lower secondary education. Nevertheless, we choose to model the
Oberstufenrealgymnasium separately from the Allgemeinbildende höhere Schulen (AHS Unterstufe + AHS Oberstufe) since
we think that the different age structure of the student population in these schools (only students aged 15-18 instead of students
aged 11-18) warrants a different treatment. According to the syllabus of the AHS Oberstufe (11), students spend an average
of 32.5 hours of lessons per week at school. In addition, there are a number of non-mandatory tutorials, longer breaks and
vocational activities that students engage in. In summary, we model the students to spend 8 hours per day at school.
Unfortunately, the Austria-wide school statistics for the year 2017/18 (1) does not show the number of teachers per class
stratified for the Oberstufenrealgymnasium. Since these schools are similar to the AHS Oberstufe, we use the number of
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D Secondary schools

teachers per class for the AHS Obserstufe, which have on average 2.5 teachers per class. The berufsbildende mittlere & höhere
Schulen have on average 2.9 teachers per class. The average weighted by the number of classes of each school type is 2.85
teachers per class. Therefore we model this school type as using 2.85 teachers per class.
Teachers in these schools teach a different number of different classes depending on their subjects: teachers of major subjects
(German language, math, first foreign language) usually see fewer classes for more hours (2-3 different classes per day accord-
ing to our interviews). Teachers of minor subjects (Physics, Geography, Religion, etc.) usually see more classes for fewer hours
(4-5 different classes per day according to our interviews). Teachers that teach a combination of major and minor subjects fall
in-between this range and see 3-4 different classes per day according to our interviews. Also according to our interviews, the
teacher population of a school falls within these three categories (only major, only minor, major + minor) to approximately
equal parts. We therefore model the teacher population such that approximately 1/3 of teachers sees 2 classes per day, 1/3 of
teachers sees 3 teachers per day and 1/3 of teachers sees 4-5 classes per day (depending on the number of classes the school has
and the corresponding integer number of teachers). According to our interviews, there is a small amount of team-teaching in
these schools, predominantly for language classes, in which a native speaking teacher supports the main teacher. Accordingly,
approximately 10% of lessons taught in these schools are modelled as team-teaching lessons and contacts between teachers and
other teachers and teachers and students are set accordingly.

D. Secondary schools. Next to schools that offer only lower secondary education or upper secondary education, there are
schools that offer combined lower and upper secondary education (ISCED level 2 and 3) and teach children aged 11 to 18.
There are 281 of these schools ("AHS Langform"), with 7610 classes and 179633 students (1).
Some of these schools offer daycare, but we choose to not include a separate model for these schools, since only a fraction of
students (those aged 10-14) do attend daycare if it is offered and only a smaller fraction of time is covered by daycare, since
students have a higher number of regular lessons per week as compared to primary schools.
According to the syllabus of the AHS Oberstufe (11), in these schools students have an average of 32.5 hours per week of
lessons at school. In addition, there are a number of non-mandatory tutorials, longer breaks and vocational activities that
students engage in. In summary, we model the students to spend 8 hours per day at school.
The average number of teachers per class for these schools is 2.5. Given the rather low number of teachers available (as
compared to 3 teachers per class for schools with only upper secondary education), we do not model lessons with team teaching
in these schools.
A visualization of the contact network of an average Austrian secondary school is shown in the main manuscript Figure 2. B.
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Supplementary Note 2: Calibration details

Supplementary Figure 1 Distance between the simulated and empirically observed outbreak characteristics for different distance measures: A sum of squared differences,
B χ2 distance, C Bhattachayya distance, D absolute value of 1 - the Spearman correlation coefficient, E absolute value of 1 - the Pearson correlation coefficient, F 1 - the
slope of a linear fit to a percentage-percentage (pp) plot of the two cumulative density functions and G 1 - the slope of a linear fit to a quantile-quantile (qq) plot of the two
cumulative density functions. For every parameter combination of (ccontact,cage ), 4000 simulations were performed for every school type and results for different school
types combined (see Materials and Methods for details).
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Supplementary Figure 2 Median optimal parameter values and [0.025, 0.975] percentile range of A ccontact and B cage. For different distance measures calculated from
1000 bootstrapping iterations. The simulated parameter range is indicated as the shaded grey area. The median value of the sum of squares distance measure (bold) was
used to conduct the simulations.
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D Secondary schools

Supplementary Note 3: Tables for Main Results

type measure cluster size, mean (75th,90th percentile) R, mean (SD)
student teacher student teacher

Primary No NPIs 69 (127, 206) 99 (150, 217) 2.6 (2.1) 4.4 (2.9)
Testing Teachers 1x 31 (49, 88) 21 (34, 67) 2.6 (2.0) 1.5 (1.9)
Testing Teachers 2x 27 (39, 79) 13 (6, 45) 2.6 (2.1) 0.9 (1.5)
Testing Students 1x 6 (5, 15) 21 (29, 51) 1.2 (1.5) 4.4 (2.9)
Testing Students 2x 3 (3, 6) 14 (18, 33) 0.7 (1.2) 4.4 (3.0)
Masks Teachers 33 (52, 93) 41 (65, 104) 2.5 (2.0) 2.4 (1.8)
Masks Students 9 (8, 25) 23 (36, 56) 1.5 (1.3) 3.4 (2.4)
Class Size Reduction 6 (5, 13) 14 (19, 34) 1.4 (1.2) 2.7 (1.9)
Ventilation 6 (7, 14) 9 (11, 22) 1.5 (1.3) 1.8 (1.5)

+ Day Care No NPIs 193 (280, 291) 234 (280, 291) 3.2 (2.6) 4.4 (2.8)
Testing Teachers 1x 168 (260, 273) 111 (249, 268) 3.3 (2.7) 1.5 (2.0)
Testing Teachers 2x 154 (256, 271) 79 (228, 256) 3.3 (2.6) 1.0 (1.5)
Testing Students 1x 13 (7, 41) 45 (77, 115) 1.6 (2.0) 4.4 (2.8)
Testing Students 2x 6 (3, 12) 24 (34, 64) 0.9 (1.5) 4.3 (2.8)
Masks Teachers 177 (264, 279) 174 (266, 279) 3.1 (2.6) 2.3 (1.7)
Masks Students 28 (24, 114) 64 (118, 150) 1.7 (1.5) 3.4 (2.4)
Class Size Reduction 12 (8, 38) 31 (49, 90) 1.5 (1.5) 2.7 (2.1)
Ventilation 15 (12, 47) 22 (27, 73) 1.6 (1.5) 1.8 (1.5)

Lower Secondary No NPIs 211 (303, 314) 267 (306, 316) 3.2 (2.4) 8.1 (4.5)
Testing Teachers 1x 147 (242, 263) 116 (235, 257) 3.2 (2.4) 2.7 (3.3)
Testing Teachers 2x 107 (202, 239) 70 (168, 228) 3.1 (2.4) 1.8 (2.7)
Testing Students 1x 45 (22, 187) 143 (195, 210) 1.5 (1.8) 8.1 (4.6)
Testing Students 2x 24 (4, 139) 94 (149, 169) 0.9 (1.3) 8.3 (4.9)
Masks Teachers 172 (272, 287) 214 (277, 290) 2.9 (2.3) 4.3 (2.8)
Masks Students 89 (208, 233) 171 (226, 241) 1.9 (1.6) 6.2 (3.8)
Class Size Reduction 55 (142, 181) 111 (173, 190) 1.7 (1.5) 4.8 (3.0)
Ventilation 27 (21, 108) 54 (104, 146) 1.7 (1.5) 3.2 (2.3)

+ Day Care No NPIs 219 (305, 318) 264 (308, 318) 3.5 (2.6) 5.2 (3.4)
Testing Teachers 1x 176 (268, 285) 115 (261, 280) 3.5 (2.7) 1.8 (2.3)
Testing Teachers 2x 160 (265, 278) 81 (232, 265) 3.5 (2.8) 1.2 (1.8)
Testing Students 1x 34 (14, 152) 94 (158, 178) 1.7 (2.2) 5.3 (3.3)
Testing Students 2x 14 (4, 60) 57 (101, 132) 1.0 (1.5) 5.6 (3.6)
Masks Teachers 189 (282, 295) 202 (285, 297) 3.3 (2.5) 2.8 (2.1)
Masks Students 68 (165, 209) 134 (201, 224) 1.9 (1.6) 4.2 (2.9)
Class Size Reduction 36 (44, 146) 75 (138, 159) 1.7 (1.4) 3.4 (2.5)
Ventilation 25 (24, 100) 35 (56, 115) 1.8 (1.5) 2.2 (1.8)

Upper Secondary No NPIs 394 (514, 526) 453 (513, 526) 3.6 (2.4) 7.5 (5.0)
Testing Teachers 1x 326 (461, 481) 223 (449, 477) 3.8 (2.6) 2.8 (3.7)
Testing Teachers 2x 267 (421, 455) 141 (374, 429) 3.8 (2.6) 1.6 (2.6)
Testing Students 1x 87 (248, 298) 213 (297, 313) 1.7 (2.0) 7.5 (5.3)
Testing Students 2x 38 (5, 213) 144 (234, 260) 1.1 (1.6) 7.8 (5.4)
Masks Teachers 361 (488, 503) 387 (490, 503) 3.4 (2.3) 4.0 (3.0)
Masks Students 160 (356, 390) 299 (379, 397) 2.0 (1.6) 5.8 (4.1)
Class Size Reduction 92 (238, 288) 191 (279, 302) 1.8 (1.5) 4.5 (3.3)
Ventilation 61 (93, 235) 105 (209, 263) 2.0 (1.6) 3.0 (2.4)

Secondary No NPIs 1073 (1402, 1420) 1300 (1404, 1425) 3.6 (2.7) 9.8 (6.1)
Testing Teachers 1x 880 (1251, 1287) 699 (1235, 1281) 3.7 (2.7) 3.9 (4.6)
Testing Teachers 2x 762 (1174, 1218) 503 (1142, 1204) 3.7 (2.7) 2.3 (3.2)
Testing Students 1x 233 (782, 856) 732 (857, 887) 1.7 (2.0) 9.9 (6.2)
Testing Students 2x 128 (5, 695) 600 (726, 752) 1.1 (1.5) 10.0 (6.2)
Masks Teachers 985 (1339, 1365) 1164 (1341, 1363) 3.4 (2.5) 5.2 (3.5)
Masks Students 438 (1006, 1053) 905 (1041, 1070) 2.1 (1.8) 8.0 (5.1)
Class Size Reduction 278 (755, 810) 666 (802, 836) 1.8 (1.6) 6.6 (4.2)
Ventilation 240 (653, 749) 461 (729, 784) 2.0 (1.7) 4.3 (3.0)

Supplementary Table 1 Effectiveness of single measures: Mean cluster size including 75th and 90th percentile values and mean reproduction number R including standard
deviation. For every measure and every school type, values are reported for a student and a teacher source case, respectively. Values are calculated from 500 runs for every
(school type, measure, source case) combination.

Lasser et al. | Supplement: Agent-based Simulations of COVID-19 Prevention Measures in Schools medRχiv | 5



type measure cluster size, mean (75th,90th percentile) R, mean (SD)
student teacher student teacher

Primary No NPIs 69 (127, 206) 99 (150, 217) 2.6 (2.1) 4.4 (2.9)
+ Ventilation 6 (7, 14) 9 (11, 22) 1.5 (1.3) 1.8 (1.5)
+ Masks Teachers 5 (6, 11) 5 (6, 12) 1.5 (1.3) 1.2 (1.1)
+ Masks Students 3 (3, 5) 3 (4, 6) 1.1 (1.0) 0.9 (1.0)
+ Class Size Reduction 2 (3, 4) 2 (2, 4) 0.9 (0.9) 0.7 (0.8)
Ventilation + Testing Teachers 1x 5 (6, 11) 3 (2, 8) 1.5 (1.4) 0.7 (1.0)
+ Testing Students 1x 2 (2, 4) 2 (2, 5) 0.7 (1.0) 0.7 (1.0)
+ Testing Teachers 2x 2 (2, 4) 2 (2, 3) 0.8 (1.1) 0.4 (0.7)
+ Testing Students 2x 2 (2, 3) 2 (2, 3) 0.5 (0.8) 0.5 (0.9)
Ventilation, Masks, Testing 1x 2 (2, 3) 1 (2, 3) 0.6 (0.8) 0.4 (0.7)
Ventilation, Reduction, Testing 1x 2 (2, 3) 2 (2, 3) 0.5 (0.8) 0.5 (0.8)
All NPIs 1 (2, 2) 1 (1, 2) 0.3 (0.6) 0.2 (0.5)

+ Day Care No NPIs 193 (280, 291) 234 (280, 291) 3.2 (2.6) 4.4 (2.8)
+ Ventilation 15 (12, 47) 22 (27, 73) 1.6 (1.5) 1.8 (1.5)
+ Masks Teachers 11 (10, 32) 10 (7, 30) 1.6 (1.5) 1.0 (1.1)
+ Masks Students 3 (4, 6) 3 (4, 7) 1.1 (1.1) 0.8 (1.0)
+ Class Size Reduction 2 (3, 4) 2 (2, 4) 0.9 (1.0) 0.6 (0.8)
Ventilation + Testing Teachers 1x 11 (10, 29) 6 (3, 15) 1.7 (1.5) 0.6 (1.0)
+ Testing Students 1x 2 (3, 5) 2 (3, 5) 0.9 (1.2) 0.7 (1.0)
+ Testing Teachers 2x 2 (3, 5) 2 (2, 4) 0.9 (1.2) 0.5 (0.8)
+ Testing Students 2x 2 (2, 4) 2 (2, 4) 0.6 (0.9) 0.4 (0.8)
Ventilation, Masks, Testing 1x 2 (2, 4) 1 (2, 3) 0.7 (0.9) 0.3 (0.6)
Ventilation, Reduction, Testing 1x 2 (2, 4) 2 (2, 3) 0.7 (0.9) 0.5 (0.7)
All NPIs 1 (2, 2) 1 (1, 2) 0.3 (0.6) 0.2 (0.4)

Lower Secondary No NPIs 211 (303, 314) 267 (306, 316) 3.2 (2.4) 8.1 (4.5)
+ Ventilation 27 (21, 108) 54 (104, 146) 1.7 (1.5) 3.2 (2.3)
+ Masks Teachers 8 (8, 23) 14 (17, 38) 1.6 (1.4) 1.9 (1.6)
+ Masks Students 3 (4, 6) 5 (7, 12) 1.2 (1.1) 1.5 (1.4)
+ Class Size Reduction 2 (3, 4) 3 (4, 6) 1.0 (0.9) 1.0 (1.0)
Ventilation + Testing Teachers 1x 8 (7, 19) 8 (7, 27) 1.6 (1.4) 1.1 (1.5)
+ Testing Students 1x 2 (3, 5) 3 (4, 8) 0.8 (1.1) 1.2 (1.6)
+ Testing Teachers 2x 2 (3, 4) 2 (2, 5) 0.8 (1.1) 0.7 (1.3)
+ Testing Students 2x 2 (2, 3) 2 (3, 5) 0.6 (0.8) 0.8 (1.3)
Ventilation, Masks, Testing 1x 2 (2, 3) 2 (2, 4) 0.6 (0.8) 0.6 (0.9)
Ventilation, Reduction, Testing 1x 2 (2, 3) 2 (2, 4) 0.6 (0.8) 0.7 (1.1)
All NPIs 1 (2, 3) 1 (1, 2) 0.4 (0.6) 0.2 (0.5)

+ Day Care No NPIs 219 (305, 318) 264 (308, 318) 3.5 (2.6) 5.2 (3.4)
+ Ventilation 25 (24, 100) 35 (56, 115) 1.8 (1.5) 2.2 (1.8)
+ Masks Teachers 11 (11, 30) 11 (8, 32) 1.8 (1.5) 1.2 (1.2)
+ Masks Students 3 (4, 7) 3 (4, 8) 1.2 (1.1) 1.0 (1.1)
+ Class Size Reduction 2 (3, 4) 2 (3, 5) 1.0 (1.0) 0.7 (0.9)
Ventilation + Testing Teachers 1x 13 (11, 36) 6 (4, 16) 1.8 (1.7) 0.8 (1.2)
+ Testing Students 1x 3 (3, 5) 2 (2, 6) 0.9 (1.2) 0.7 (1.2)
+ Testing Teachers 2x 3 (3, 6) 2 (2, 4) 1.0 (1.2) 0.5 (0.9)
+ Testing Students 2x 2 (2, 4) 2 (2, 4) 0.6 (0.9) 0.5 (1.0)
Ventilation, Masks, Testing 1x 2 (2, 4) 2 (2, 3) 0.7 (0.9) 0.4 (0.7)
Ventilation, Reduction, Testing 1x 2 (2, 4) 2 (2, 4) 0.7 (0.9) 0.5 (0.9)
All NPIs 2 (2, 3) 1 (1, 2) 0.4 (0.7) 0.2 (0.5)

Upper Secondary No NPIs 394 (514, 526) 453 (513, 526) 3.6 (2.4) 7.5 (5.0)
+ Ventilation 61 (93, 235) 105 (209, 263) 2.0 (1.6) 3.0 (2.4)
+ Masks Teachers 17 (14, 49) 19 (19, 58) 1.9 (1.5) 1.6 (1.6)
+ Masks Students 4 (4, 7) 5 (6, 11) 1.3 (1.2) 1.3 (1.4)
+ Class Size Reduction 3 (3, 4) 3 (3, 6) 1.0 (1.0) 0.9 (1.0)
Ventilation + Testing Teachers 1x 14 (12, 37) 12 (10, 37) 2.0 (1.6) 1.2 (1.7)
+ Testing Students 1x 3 (3, 6) 3 (4, 9) 0.9 (1.2) 1.1 (1.7)
+ Testing Teachers 2x 3 (3, 5) 2 (2, 6) 1.0 (1.3) 0.6 (1.2)
+ Testing Students 2x 2 (2, 4) 2 (2, 5) 0.7 (1.0) 0.7 (1.3)
Ventilation, Masks, Testing 1x 2 (2, 4) 2 (2, 4) 0.7 (0.9) 0.5 (0.9)
Ventilation, Reduction, Testing 1x 2 (2, 4) 2 (2, 4) 0.7 (0.9) 0.7 (1.1)
All NPIs 2 (2, 3) 1 (1, 2) 0.4 (0.7) 0.2 (0.6)

Secondary No NPIs 1073 (1402, 1420) 1300 (1404, 1425) 3.6 (2.7) 9.8 (6.1)
+ Ventilation 240 (653, 749) 461 (729, 784) 2.0 (1.7) 4.3 (3.0)
+ Masks Teachers 39 (20, 134) 50 (48, 178) 1.9 (1.7) 2.3 (1.9)
+ Masks Students 4 (4, 8) 8 (10, 19) 1.3 (1.2) 2.0 (1.7)
+ Class Size Reduction 3 (3, 5) 5 (6, 12) 1.1 (1.0) 1.4 (1.3)
Ventilation + Testing Teachers 1x 22 (15, 66) 24 (16, 71) 1.9 (1.6) 1.6 (2.2)
+ Testing Students 1x 3 (3, 6) 5 (6, 12) 1.0 (1.3) 1.7 (2.1)

Continued on next page
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D Secondary schools

type measure cluster size, mean (75th,90th percentile) R, mean (SD)
student teacher student teacher

+ Testing Teachers 2x 3 (3, 6) 3 (3, 8) 1.0 (1.3) 0.9 (1.4)
+ Testing Students 2x 2 (2, 4) 3 (3, 7) 0.6 (0.9) 1.0 (1.5)
Ventilation, Masks, Testing 1x 2 (3, 4) 2 (3, 5) 0.7 (1.0) 0.8 (1.1)
Ventilation, Reduction, Testing 1x 2 (2, 4) 3 (4, 8) 0.7 (0.9) 1.2 (1.5)
All NPIs 1 (2, 3) 1 (2, 3) 0.4 (0.7) 0.4 (0.6)

Table S2. Effectiveness of measure combinations: Mean cluster size including 75th and 90th percentile values and mean reproduction number R including standard deviation.
For every measure combination and every school type, values are reported for a student and a teacher source case, respectively. Measures preceded by a "+" are added on
top of the preceding measures. Values are calculated from 500 runs for every (school type, measure, source case) combination.

type measure cluster size, mean (75th,90th percentile) R, mean (SD)
ventilation + student teacher student teacher

Primary Testing 1x 34 (50, 115) 49 (72, 135) 2.2 (2.0) 3.3 (2.6)
Testing 2x 25 (30, 83) 41 (60, 116) 2.0 (1.8) 2.9 (2.6)
Testing 1x + Masks 6 (7, 17) 9 (12, 27) 1.6 (1.5) 1.7 (1.7)
Testing 2x + Masks 5 (6, 12) 7 (9, 21) 1.4 (1.3) 1.5 (1.5)
Testing 1x + Class Size Reduction 7 (7, 17) 16 (23, 42) 1.5 (1.5) 2.5 (2.2)
Testing 2x + Class Size Reduction 6 (6, 15) 13 (17, 36) 1.4 (1.5) 2.3 (2.2)
Masks + Class Size Reduction 4 (4, 8) 6 (8, 13) 1.2 (1.2) 1.6 (1.4)
All NPIs 3 (4, 7) 4 (6, 11) 1.1 (1.2) 1.3 (1.5)

+ Day Care Testing 1x 107 (218, 242) 138 (225, 242) 2.6 (2.2) 3.4 (2.6)
Testing 2x 75 (182, 219) 102 (200, 222) 2.3 (2.3) 3.0 (2.6)
Testing 1x + Masks 11 (8, 25) 16 (16, 49) 1.6 (1.5) 1.8 (1.7)
Testing 2x + Masks 9 (7, 26) 12 (12, 36) 1.6 (1.6) 1.6 (1.6)
Testing 1x + Class Size Reduction 16 (11, 52) 28 (38, 91) 1.7 (1.6) 2.5 (2.1)
Testing 2x + Class Size Reduction 12 (10, 33) 21 (31, 61) 1.6 (1.6) 2.2 (2.0)
Masks + Class Size Reduction 4 (5, 9) 7 (9, 18) 1.3 (1.3) 1.7 (1.4)
All NPIs 4 (4, 8) 5 (6, 12) 1.2 (1.2) 1.3 (1.4)

Lower Secondary Testing 1x 143 (257, 271) 199 (263, 275) 2.5 (2.3) 5.6 (4.0)
Testing 2x 114 (232, 251) 169 (240, 256) 2.4 (2.2) 5.2 (4.1)
Testing 1x + Masks 22 (15, 90) 46 (86, 135) 1.7 (1.6) 3.0 (2.6)
Testing 2x + Masks 16 (11, 61) 32 (51, 100) 1.6 (1.6) 2.8 (2.6)
Testing 1x + Class Size Reduction 59 (147, 191) 106 (183, 204) 1.8 (1.7) 4.3 (3.5)
Testing 2x + Class Size Reduction 43 (65, 166) 88 (160, 184) 1.6 (1.6) 3.9 (3.3)
Masks + Class Size Reduction 12 (7, 30) 26 (35, 79) 1.5 (1.4) 2.7 (2.2)
All NPIs 5 (4, 11) 12 (14, 30) 1.2 (1.2) 2.1 (2.0)

+ Day Care Testing 1x 151 (259, 275) 179 (260, 274) 2.8 (2.4) 3.8 (3.1)
Testing 2x 121 (237, 255) 157 (243, 258) 2.6 (2.4) 3.5 (3.0)
Testing 1x + Masks 22 (15, 83) 31 (37, 119) 1.8 (1.7) 2.0 (1.9)
Testing 2x + Masks 16 (12, 53) 21 (24, 73) 1.7 (1.7) 1.9 (1.8)
Testing 1x + Class Size Reduction 53 (128, 174) 83 (161, 188) 1.9 (1.9) 2.9 (2.4)
Testing 2x + Class Size Reduction 39 (68, 149) 61 (129, 158) 1.8 (1.8) 2.7 (2.5)
Masks + Class Size Reduction 9 (7, 22) 15 (19, 43) 1.5 (1.4) 1.9 (1.6)
All NPIs 5 (5, 13) 8 (9, 21) 1.3 (1.4) 1.4 (1.6)

Upper Secondary Testing 1x 268 (434, 452) 338 (436, 455) 2.8 (2.3) 5.7 (4.7)
Testing 2x 216 (396, 423) 291 (404, 423) 2.6 (2.3) 5.3 (4.6)
Testing 1x + Masks 49 (54, 204) 84 (172, 223) 1.8 (1.6) 3.1 (2.9)
Testing 2x + Masks 29 (16, 109) 51 (85, 171) 1.7 (1.6) 2.7 (2.7)
Testing 1x + Class Size Reduction 112 (264, 299) 171 (284, 312) 2.1 (1.8) 4.1 (3.8)
Testing 2x + Class Size Reduction 79 (198, 261) 136 (248, 280) 1.8 (1.7) 3.8 (3.6)
Masks + Class Size Reduction 18 (11, 59) 34 (48, 110) 1.6 (1.4) 2.5 (2.1)
All NPIs 7 (5, 15) 14 (16, 41) 1.3 (1.3) 2.1 (2.2)

Secondary Testing 1x 752 (1173, 1201) 947 (1179, 1205) 2.9 (2.4) 6.9 (5.4)
Testing 2x 630 (1085, 1121) 841 (1103, 1132) 2.8 (2.3) 6.5 (5.3)
Testing 1x + Masks 170 (469, 648) 344 (625, 701) 1.9 (1.7) 3.7 (3.2)
Testing 2x + Masks 100 (39, 481) 203 (468, 560) 1.8 (1.6) 3.3 (3.0)
Testing 1x + Class Size Reduction 342 (809, 859) 603 (846, 889) 2.0 (1.9) 5.9 (4.9)
Testing 2x + Class Size Reduction 249 (696, 764) 525 (763, 803) 1.8 (1.7) 5.3 (4.5)
Masks + Class Size Reduction 71 (17, 366) 197 (409, 496) 1.7 (1.5) 3.7 (2.7)
All NPIs 15 (5, 25) 49 (52, 179) 1.3 (1.3) 2.9 (2.6)

Supplementary Table 3 Effectiveness of measure combinations with conservative stringency assumptions: Mean cluster size including 75th and 90th percentile values and
mean reproduction number R including standard deviation. For every measure combination and every school type, values are reported for a student and a teacher source
case, respectively. Values are calculated from 500 runs for every (school type, measure, source case) combination.
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type measure cluster size, mean (75th,90th percentile) R, mean (SD)
ventilation + student teacher student teacher

Primary Testing 1x 10 (14, 27) 22 (32, 52) 1.5 (1.5) 2.9 (2.4)
Testing 2x 8 (9, 23) 17 (26, 41) 1.4 (1.5) 2.6 (2.2)
Testing 1x + Masks 3 (4, 9) 5 (7, 13) 1.0 (1.2) 1.3 (1.4)
Testing 2x + Masks 3 (3, 7) 5 (6, 12) 0.9 (1.1) 1.3 (1.4)
Testing 1x + Class Size Reduction 3 (3, 8) 7 (10, 17) 1.0 (1.2) 2.2 (2.0)
Testing 2x + Class Size Reduction 3 (3, 7) 6 (8, 14) 0.8 (1.1) 1.9 (1.8)
Masks + Class Size Reduction 2 (3, 5) 4 (5, 8) 0.8 (0.9) 1.3 (1.2)
All NPIs 2 (2, 4) 3 (4, 6) 0.6 (0.9) 1.0 (1.1)

+ Day Care Testing 1x 57 (135, 153) 87 (145, 159) 2.0 (2.3) 2.9 (2.3)
Testing 2x 47 (109, 139) 70 (130, 146) 1.9 (2.2) 2.6 (2.2)
Testing 1x + Masks 7 (6, 23) 11 (12, 32) 1.2 (1.5) 1.5 (1.5)
Testing 2x + Masks 6 (5, 15) 8 (9, 22) 1.1 (1.4) 1.4 (1.4)
Testing 1x + Class Size Reduction 6 (5, 18) 12 (14, 34) 1.1 (1.3) 2.0 (1.9)
Testing 2x + Class Size Reduction 5 (5, 14) 10 (14, 27) 1.1 (1.3) 2.0 (1.9)
Masks + Class Size Reduction 3 (3, 6) 4 (5, 10) 0.9 (1.0) 1.3 (1.2)
All NPIs 2 (3, 5) 3 (4, 7) 0.7 (1.0) 1.1 (1.2)

Lower Secondary Testing 1x 27 (38, 102) 62 (99, 119) 1.7 (1.7) 5.2 (3.6)
Testing 2x 19 (20, 75) 46 (78, 105) 1.5 (1.6) 4.7 (3.7)
Testing 1x + Masks 5 (5, 12) 11 (15, 27) 1.1 (1.2) 2.6 (2.1)
Testing 2x + Masks 4 (3, 7) 9 (12, 22) 0.9 (1.1) 2.4 (2.1)
Testing 1x + Class Size Reduction 7 (5, 19) 19 (29, 45) 1.1 (1.3) 3.9 (3.1)
Testing 2x + Class Size Reduction 5 (4, 12) 16 (24, 41) 1.0 (1.2) 3.7 (3.1)
Masks + Class Size Reduction 3 (3, 5) 8 (11, 17) 0.8 (1.0) 2.5 (1.9)
All NPIs 2 (2, 5) 5 (7, 12) 0.7 (1.0) 1.8 (1.8)

+ Day Care Testing 1x 56 (125, 144) 85 (137, 149) 2.0 (2.0) 3.3 (2.6)
Testing 2x 44 (104, 127) 65 (122, 135) 1.9 (2.1) 3.1 (2.5)
Testing 1x + Masks 7 (6, 19) 11 (14, 31) 1.2 (1.4) 1.7 (1.6)
Testing 2x + Masks 5 (5, 13) 8 (10, 21) 1.1 (1.4) 1.6 (1.5)
Testing 1x + Class Size Reduction 8 (6, 27) 21 (32, 59) 1.1 (1.4) 2.4 (2.1)
Testing 2x + Class Size Reduction 8 (5, 23) 14 (19, 39) 1.1 (1.4) 2.2 (2.0)
Masks + Class Size Reduction 3 (3, 7) 6 (8, 15) 0.9 (1.0) 1.5 (1.4)
All NPIs 3 (2, 5) 4 (4, 8) 0.7 (0.9) 1.1 (1.2)

Upper Secondary Testing 1x 67 (144, 200) 113 (186, 217) 2.0 (1.8) 5.1 (4.0)
Testing 2x 46 (81, 164) 82 (144, 188) 1.8 (1.8) 4.5 (4.1)
Testing 1x + Masks 7 (6, 19) 15 (21, 43) 1.2 (1.2) 2.6 (2.3)
Testing 2x + Masks 5 (5, 10) 12 (16, 35) 1.0 (1.3) 2.2 (2.3)
Testing 1x + Class Size Reduction 10 (8, 28) 25 (36, 71) 1.3 (1.4) 3.5 (3.0)
Testing 2x + Class Size Reduction 7 (6, 16) 21 (28, 58) 1.2 (1.4) 3.3 (2.9)
Masks + Class Size Reduction 4 (4, 8) 8 (11, 19) 1.0 (1.1) 2.1 (1.9)
All NPIs 3 (3, 6) 5 (7, 12) 0.9 (1.0) 1.7 (1.7)

Secondary Testing 1x 198 (486, 590) 394 (565, 608) 1.9 (1.8) 6.0 (4.9)
Testing 2x 151 (361, 481) 273 (455, 522) 1.9 (1.9) 5.6 (4.7)
Testing 1x + Masks 9 (7, 22) 26 (32, 69) 1.2 (1.2) 3.1 (2.7)
Testing 2x + Masks 6 (6, 15) 17 (23, 47) 1.2 (1.3) 2.9 (2.9)
Testing 1x + Class Size Reduction 17 (9, 50) 64 (101, 192) 1.3 (1.4) 4.7 (3.8)
Testing 2x + Class Size Reduction 12 (6, 25) 41 (56, 119) 1.1 (1.3) 4.1 (3.7)
Masks + Class Size Reduction 4 (4, 8) 12 (14, 28) 1.0 (1.0) 2.7 (2.0)
All NPIs 3 (3, 6) 7 (9, 17) 0.7 (1.0) 2.1 (2.1)

Supplementary Table 4 Effectiveness of measure combinations with conservative stringency assumptions, 80% vaccinated teachers, 60% vaccinated family members and
0% vaccinated students (vaccination scenario I): Mean cluster size including 75th and 90th percentile values and mean reproduction number R including standard deviation.
For every measure combination and every school type, values are reported for a student and a teacher source case, respectively. Values are calculated from 500 runs for
every (school type, measure, source case) combination.
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D Secondary schools

type measure cluster size, mean (75th,90th percentile) R, mean (SD)
ventilation + student teacher student teacher

Primary Testing 1x 3 (4, 8) 5 (7, 12) 1.0 (1.1) 1.6 (1.5)
Testing 2x 3 (4, 7) 4 (6, 11) 1.0 (1.2) 1.4 (1.5)
Testing 1x + Masks 2 (2, 4) 2 (3, 5) 0.7 (0.8) 0.8 (1.1)
Testing 2x + Masks 2 (2, 4) 2 (3, 5) 0.7 (0.9) 0.7 (1.0)
Testing 1x + Class Size Reduction 2 (2, 4) 3 (4, 7) 0.7 (0.9) 1.1 (1.2)
Testing 2x + Class Size Reduction 2 (2, 4) 3 (4, 6) 0.7 (0.9) 1.1 (1.2)
Masks + Class Size Reduction 2 (2, 4) 2 (3, 5) 0.6 (0.8) 0.7 (1.0)
All NPIs 2 (2, 3) 2 (2, 4) 0.5 (0.8) 0.6 (0.8)

+ Day Care Testing 1x 6 (7, 17) 8 (10, 22) 1.3 (1.4) 1.5 (1.6)
Testing 2x 5 (5, 14) 6 (7, 16) 1.1 (1.3) 1.3 (1.3)
Testing 1x + Masks 2 (3, 5) 3 (3, 5) 0.8 (1.0) 0.8 (1.0)
Testing 2x + Masks 2 (3, 5) 2 (3, 5) 0.7 (0.9) 0.7 (1.0)
Testing 1x + Class Size Reduction 3 (3, 5) 3 (4, 8) 0.8 (1.0) 1.1 (1.2)
Testing 2x + Class Size Reduction 2 (3, 5) 3 (4, 7) 0.7 (0.9) 1.1 (1.2)
Masks + Class Size Reduction 2 (2, 3) 2 (3, 5) 0.6 (0.8) 0.8 (0.9)
All NPIs 2 (2, 3) 2 (2, 4) 0.5 (0.7) 0.6 (0.8)

Lower Secondary Testing 1x 5 (4, 14) 11 (18, 29) 0.9 (1.1) 2.7 (2.2)
Testing 2x 4 (5, 10) 9 (13, 24) 1.0 (1.1) 2.4 (2.2)
Testing 1x + Masks 2 (2, 4) 4 (5, 10) 0.7 (0.9) 1.4 (1.4)
Testing 2x + Masks 2 (2, 4) 4 (5, 8) 0.6 (0.9) 1.3 (1.4)
Testing 1x + Class Size Reduction 3 (3, 6) 6 (8, 15) 0.8 (1.0) 2.0 (1.9)
Testing 2x + Class Size Reduction 3 (3, 6) 5 (7, 11) 0.8 (1.0) 1.8 (1.7)
Masks + Class Size Reduction 2 (2, 4) 3 (5, 7) 0.7 (0.9) 1.3 (1.2)
All NPIs 2 (2, 4) 2 (3, 5) 0.5 (0.7) 0.9 (1.1)

+ Day Care Testing 1x 7 (7, 21) 9 (12, 29) 1.3 (1.4) 1.7 (1.7)
Testing 2x 6 (6, 17) 8 (10, 22) 1.2 (1.3) 1.6 (1.6)
Testing 1x + Masks 3 (3, 6) 3 (4, 7) 0.8 (1.1) 0.9 (1.0)
Testing 2x + Masks 2 (3, 5) 3 (4, 6) 0.7 (1.0) 0.8 (1.0)
Testing 1x + Class Size Reduction 3 (3, 6) 5 (6, 11) 0.8 (1.1) 1.3 (1.4)
Testing 2x + Class Size Reduction 3 (3, 5) 4 (5, 11) 0.8 (1.1) 1.2 (1.4)
Masks + Class Size Reduction 2 (2, 4) 3 (3, 5) 0.7 (0.8) 0.8 (0.9)
All NPIs 2 (2, 3) 2 (2, 4) 0.6 (0.8) 0.6 (0.8)

Upper Secondary Testing 1x 6 (6, 16) 16 (24, 41) 1.2 (1.2) 2.8 (2.4)
Testing 2x 5 (6, 13) 11 (16, 30) 1.2 (1.3) 2.4 (2.2)
Testing 1x + Masks 3 (3, 5) 4 (6, 10) 0.8 (1.0) 1.4 (1.5)
Testing 2x + Masks 2 (2, 4) 4 (5, 9) 0.7 (0.9) 1.3 (1.4)
Testing 1x + Class Size Reduction 3 (3, 7) 6 (9, 15) 0.8 (0.9) 2.0 (2.0)
Testing 2x + Class Size Reduction 3 (3, 6) 5 (7, 13) 0.7 (1.0) 1.8 (1.9)
Masks + Class Size Reduction 2 (3, 4) 3 (4, 8) 0.7 (0.9) 1.2 (1.3)
All NPIs 2 (2, 3) 2 (3, 5) 0.5 (0.8) 0.9 (1.1)

Secondary Testing 1x 10 (7, 24) 25 (34, 75) 1.3 (1.4) 3.1 (2.7)
Testing 2x 8 (7, 19) 19 (25, 56) 1.2 (1.3) 2.9 (2.7)
Testing 1x + Masks 3 (3, 7) 5 (6, 13) 0.9 (1.1) 1.6 (1.7)
Testing 2x + Masks 3 (3, 6) 5 (6, 11) 0.8 (1.0) 1.5 (1.6)
Testing 1x + Class Size Reduction 3 (3, 7) 11 (13, 26) 0.9 (1.0) 2.6 (2.2)
Testing 2x + Class Size Reduction 3 (3, 6) 10 (14, 27) 0.8 (0.9) 2.5 (2.3)
Masks + Class Size Reduction 2 (3, 4) 5 (6, 11) 0.7 (0.8) 1.6 (1.5)
All NPIs 2 (2, 3) 4 (5, 8) 0.6 (0.8) 1.3 (1.4)

Supplementary Table 5 Effectiveness of measure combinations with conservative stringency assumptions, 80% vaccinated teachers, 60% vaccinated family members and
50% vaccinated students (vaccination scenario II): Mean cluster size including 75th and 90th percentile values and mean reproduction number R including standard deviation.
For every measure combination and every school type, values are reported for a student and a teacher source case, respectively. Values are calculated from 500 runs for
every (school type, measure, source case) combination.
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Supplementary Note 4: Sensitivity analysis additional results
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Supplementary Figure 3 Sensitivity analysis of variation in the calibration parameters cage and ccontact. Columns A and B show the relative change of outbreak sizes
when using the 0.025 and 0.975 percentile values for cage (see Supplementary Figure 2 B) with respect to the baseline scenario in which cage = −0.005. Columns C and
D show the relative change of outbreak sizes when using the 0.025 and 0.975 percentile values for ccontact (see Supplementary Figure 2 A) with respect to the baseline
scenario in which ccontact = 0.3.
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Supplementary Figure 4 Sensitivity analysis of the efficiency of intervention measures. The two columns to the left show the fold increase of the average cluster size X with
respect to the results shown in the main manuscript, Figure 4 (optimistic assumption) for a student and teacher source case, respectively. The two columns to the right show
the average number of transmissions from the source case R for a student and teacher source case, respectively. A: sensitivity of antigen tests is varied between 0.1 and
1.0 (optimistic assumption: 1.0). B: voluntary test participation rate of teachers and students is varied between 10% and 100% (optimistic assumption: 100%). C: ventilation
efficiency is varied between 20% and 90% (optimistic assumption: 64%). For each investigated intervention measure, the conservative assumption shown in Figure 5 (main
manuscript) is indicated by a red box.
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Supplementary Figure 5 Sensitivity analysis of the efficiency of intervention measures. The two columns to the left show the fold increase of the average cluster size X with
respect to the results shown in the main manuscript, Figure 4 (optimistic assumption) for a student and teacher source case, respectively. Note the different color scale with
respect to Figure S1 The two columns to the right show the average number of transmissions from the source case R for a student and teacher source case, respectively.
A: mask efficiency for exhaling and inhaling is varied between (30%, 10%) and (90%, 70%), respectively (optimistic assumption: (50%, 30%)). B: class size reduction is
varied between 10% and 80% (optimistic assumption: 50%). C: a percentage of students in every class have additional contacts to students in a random other class. The
percentage is varied between 0% and 40% (optimistic assumption: 0%). For each investigated intervention measure, the conservative assumption shown in Figure 5 (main
manuscript) is indicated by a red box.
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D Secondary schools

Supplementary Note 5: Vaccinations additional results
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Supplementary Figure 6 Vaccination scenarios I and II. Columns A and B show the change in outbreak size X with respect to the baseline scenario with optimistic parameter
choices shown in figures 3 and 4 of the main manuscript. Columns C and D show the effective reproduction number R. Columns A and C show results for vaccination scenario
I with 80% vaccinated teachers, 60% vaccinated family members and 0% vaccinated students. Columns B and D show results for vaccination scenario II with an additional
50% vaccinated students. The first row shows results for a student index case while the second row shows results for a teacher index case. The rows within each tiles show
a variety of measure combinations. The columns within each tile show results for the different school types.
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Supplementary Note 6: School questionnaire
Disclaimer: If you do not tell us otherwise, we will treat all information you give us as confidential. We will not disclose your
name or your school’s name. In any publication where we use this information, we will just refer to “experts and practitioners
from schools”. Please inform us if you would like to be acknowledged though.

If you do not feel comfortable to answer a question or do not have the information to answer it, feel free to skip it!

A. General questions about your school. In this section we try to understand how your school is structured and organised.
The aim is to understand what kind of contacts occur between different groups of people (teachers, students of the same class,
students of different classes) in your school. This is important because during each contact there is the potential to transmit an
infection.

A.1. Students.

• Which age groups are taught in your school?

• How many students does your school approximately have?

• Do siblings of students of your school usually also go to your school?

• Does your school have fixed student groups (classes) that stay constant throughout the year and are taught together the
majority of the time?

• If no: please describe how the teaching is organised in your school and ignore questions 6 to 13. For example: are
students organised in some sort of learning groups? Do students of different age groups mix?

• How many classes does your school have?

• How many students are, on average, in one class?

• Are classes distributed over several floors?

• If yes: are classes with students of the same age group usually located on the same floor?

• Are students sometimes taught together with students of other classes but the same age group? If yes: can you estimate
how often this is the case? (for example, approximately 1/3 of the lessons).

• Are students sometimes taught together with students of other classes and different age groups? If yes: can you estimate
how often this is the case? (for example, approximately 1/3 of the lessons).

• Is the assumption correct that students usually have the large majority of their friends within the same class?

• How many friends (on average) do students have in classes other than their own? We know that this is a very hard
question to answer and we would already be very happy if you can give us a very rough estimate!

• Are there shared areas in which students of different classes meet during breaks, for example a courtyard or canteen?

• Is there other information that you think would be important for us to understand how teaching is organised and how
transmissions of an infection could occur at your school?

A.2. Teachers.

• How many teachers are working at your school?

• If your school does have classes: How many different classes, on average, does a teacher teach

a Over the course of a week?
b Over the course of a day?
c Did this change between now and the time before the second lockdown (weeks 36-45)?

• Is the assumption correct that a lesson is usually supervised by a single teacher?

• Are there areas in which teachers regularly meet (faculty room, canteen)?

• Is the assumption correct that every teacher meets the majority of their colleagues at least once a day, for example during
lunch? If no: please describe which teachers usually meet at your school (for example: teachers teaching the same subject
meet more often, all teachers meet only once a week, etc.).
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B Questions regarding strategies to prevent the spread of COVID-19

B. Questions regarding strategies to prevent the spread of COVID-19. In this section we try to understand which
measures your school has implemented to prevent the spread of COVID-19, and how these measures influence the organisation
of teaching. In addition, it is very important for us to understand how testing and isolation of (potentially) positive cases at
your school works.

B.1. Organisation of teaching.

• Masks for teachers:

a Do teachers wear masks during lessons?

b Did teachers wear masks during lessons before the second lockdown (weeks 36-45)?

c Are teachers recommended to wear masks if they meet other teachers?

• Masks for students:

a Do students wear masks during lessons? Is this different for students from different age groups?

b Did students wear masks during lessons before the second lockdown (weeks 36-45)?

c Do students wear masks outside of lessons when they move through the building?

• Size of classes:

a Is the number of students that participate in in-person teaching somehow reduced (for example halving of classes)?

b Was this already the case before the second lockdown (weeks 36-45)?

• Are students discouraged from meeting students from other classes on the hallways between lessons?

• Are there measures in place that prevent the mixing of students from different classes in the canteen and/or courtyard
during longer breaks?

• Are there measures that regulate which teachers meet which other teachers? (For example only teachers that teach the
same classes are allowed to meet).

• Did the way your school organises in-person teaching change between now and before the second lockdown (weeks
36-45) regarding

a A change on how classes are distributed in the building?

b A change in the number of different classes that are taught by a teacher?

c A reduction of the number of lessons in which students from different classes are taught together?

d A reduction of in-person teaching (in favour of more online teaching)?

e A reduction or cancellation of high-risk courses such as singing or sports?

f Other changes?

• Do you think the implementation of the following recommendations works reasonably well at your school:

a Frequent washing of hands?

b Frequent airing of rooms?

c Wearing of masks?

• Are there additional preventive measures implemented at your school that you think would be important for us to know?

B.2. Testing and quarantine.

• Is there any regular testing procedure in place at your school for

a All teachers? If yes: in which intervals?

b All students? If yes: in which intervals?

c Was this already the case before the second lockdown (weeks 36-45)?

• If a student at school is suspected of being infected with COVID-19:
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a Is the student tested at the school?

b Is the student sent home?

c How long does it usually take until there is a test result?

d Which precautions are taken for students that were in contact with the suspected student?

e Which precautions are taken for teachers that were in contact with the suspected student?

• If a student at home is suspected of being infected with COVID-19:

a Is the student isolated until they have a negative test result (i.e. not allowed to go to school)?

b How long does it usually take until there is a test result?

c Are any siblings of that student that go to the same school also asked to stay at home?

d Which precautions are taken for students that were in contact with the suspected student?

e Which precautions are taken for teachers that were in contact with the suspected student?

• If a student has a positive test result:

a Are any classmates of the student isolated?

b If yes: is the whole class isolated or only selected students? How is it decided which students are isolated?

c For how long are students usually isolated?

d Are any contact persons of the positive student tested?

• Have there been any changes regarding the testing and isolation of students between now and the time before the second
lockdown (weeks 36-45)?

• If a teacher at school is suspected of being infected with COVID-19:

a Is the teacher tested at school?

b Is the teacher required to go home?

c How long does it usually take until there is a test result?

d Which precautions are taken for students that were in contact with the suspected teacher?

e Which precautions are taken for teachers that were in contact with the suspected teacher?

• If a teacher at home is suspected of being infected with COVID-19:

a Is the teacher isolated until the test result arrives (i.e. not allowed to come to work)?

b How long does it usually take until there is a test result?

c Which precautions are taken for students that were in contact with the suspected teacher?

d Which precautions are taken for teachers that were in contact with the suspected teacher?

• If a teacher has a positive test result:

a Are other teachers that had a high-risk contact with the positive teacher isolated?

b If yes: How do you determine what qualifies as a high-risk contact?

c For how long are teachers usually isolated?

d Are any students that were taught by the teacher isolated?

e Are any contact-persons of the positive teacher tested?

• Have there been any changes regarding the testing and isolation of teachers between now and the time before the second
lockdown (weeks 36-45)?

• Is there any additional information that you think would be important for us to understand how your school handles
(potentially) positive COVID-19 cases?

We would like to thank you for taking your valuable time to answer our questions! The information you give us will provide us
with valuable insights to inform our model of the spread of the corona virus in Austrian schools and help to make the model as
close to reality as possible.
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B Questions regarding strategies to prevent the spread of COVID-19
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